
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 04245334 A 



(43) Date of publication of application: 01 . 09 . 92 



(51) int. ci Q06F 9/38 




(21) Application number: 03010557 


(71) Applicant: 


HITACHI LTD HITACHI MICOM 






SYST:KK 


(22) Date of filing: 31 . 01 . 91 










(72) Inventor: 


FUSHIDA AKIHIRO 






M ATS U BAR A KENJI 
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FOR INFORMATION PROCESSOR 



(57) Abstract: 

PURPOSE: To prevent the instruction in an erroneous 
branching destination address from being read owing to 
the switching of an addressing mode when an instruction 
is read by a predicted branching destination address. 

CONSTITUTION: The information processor is equipped 
with an associative memory for a branching instruction 
and prereads instructions, and the system consists of 
the associative memory (branching destination 
associative memory) 10 for storing branching destination 
information on the branching instruction, an instruction 
unit 20 which prereads and decodes the instruction, an 
arithmetic unit 40 which executes the instruction, and a 
main memory 50 housing the instruction and data. In this 
case, an address mode register 16 and a predictive 
address mode register 17 are added to the associative 
memory 10 of conventional constituion and address 
modes are stored in a pair with the instruction address 
and branching destination address of the branching 
instruction. 
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UX2m«T**7 FUX*-F<7>ffl«£fT0 7 FUX 

FUX<hR#«5fc7 FUXi::#JST*7 FUX*- Ft 

TfeSffl^^ «J A><=>*5E#«3fe7 F UX43 <£tf#IE7 F U 
X*-F£R*ttiU fTOE7FUX^- FtCtt^L^aft /0 
E»C3t7 F U XtCi: 0#*:fcft*OR*ffi L £fTO w 

[«91tf>»iafcKs*] 
[000 1] 

**R*«W:*5eKHU »IC7FUX*-F<n<0a$: 
fT-3#«*<?HCi3l>T, 7KUX^-KcDSo^^«C 

[0 0 0 2] 

<hLT«l. fc£;Uft*WB5 9- 1 7 7 6 5 3 
£KE*<*n<5,*:3e. »«A^<07KUX<h. CCD** 

^«**7Kuxt^-ar*ctJc < to, as^u 

ica»5nfc»«ffe7 FUXK#ttT*fc<0<hUT«W 

an* taw**. ^ 
10 0 0 3] fctAH aa/*'ja<H4 fc*T*5 

t* ^*^7FUXU>?xy 1 t. »«*7KUxeiMI 
m«3fe7Kl/Xl/yX^2t, **7FUX43<*tf 
**«5fc7 KUXitnfnKEYB^DATABCSS 
U ^ *»«*^7 K UX43efctf*«#«5fc7 HUXt 

atar 3 <t* *^7Kux<h^*»ft* 

fT7 KUXi6tt«T5^7 FUXtt«»4 fc* 
7 HUX0)-a^«S3n^K!k:^*»«3t7KUX*: 
«f«T5f«!»8jt7F UXUvX*5 <ta>6«6£5 
n. f«»»*7Hl/XUi;X5'507KUZ$:fflt>-C 

[0 0 0 4] 

[»9l;W*i*L£3 LTZM] HflEco^ 

att'stsiif c«t'»Ti2. *a** u C7 f u x^e- f/>< 
E*snr^>ii^s«>. 7Hi/xt-M««oa*^h 

/i*«&l:»«S7HUX«:aoTli^ -co/^HIE 
LU7 KUXlC^^ft^CDftR^t^OiflS^ltns^ 

[0 0 0 5] 7 FUX^ FiCJ:0 2 50 



4 fcf-y FC07FUX2ffl<h. 3 1 h^)7HU X2W 

HI&H. 7 FUX*-FO>tttf< -0" 2 
4 Mv F057F UXSfSJ ( "00000000" Sift- "(XTFFF 
FF" #lfiC0Sm«) • 7 FU X^E- FO«a< "I" &7n 
?t$\t* 3 1 fcf-y h<07 .'UX2P1 ( M 00000000" & 
ifi- "7FFFFFFF" SiftcOSffltt) tCW0»A 6ft* t>C0 
£f *. 

[0006] £<h*li. 7 FUX*— F= "O" cO<h^ 
ti. "00FFFFFF" Sift co:X Sift T<fe* "00000000 " Sift 
i:77^77^>H3n. 7KUX*-K= "1" CD£ 
"00FFFFFF" SlftcO^Sifel* "01000000" Siftt 
"7FFFFFFF" Sift<7>;£SiftTfc* "00000000" S 
ift(Z^*y^7 7^> K3n*. 

[0007] cc7)K», as/^'j(^^«i;cj:i»e5t7 

FUXrt< "00FFFFFF" SiftTfc^> /t<hf<5 ffi3fetSW 
Til 7 F U X^fc - F \,*T<nnm.&2t\T^te^tt 

"00FFFFFF" Sifi<0$*<T* b<7>^(C5feR^ 3*1-5 
/>{ "01000000" Sifttf>$>1*c "00000000" S 
tft(^fc^a^cO**ISA<T£/.C^. 

[0 0 0 8] <RK. ftR*£fT5«.£a>7FUX*:-F 
Ott ( ~0~ <hT*) ft'ftb^iXtC "0000000 

0" Sift^fc^aA<R*a5 3n/t£T*<>:. *R*(DK* 

7 FUX^-Frt* "1" CW0tt*»=>n 
TUfctt6tf. ^JWt::J:*acR*co7 Hl/XttBoti» 
£.:i«i:KfeO, 2ELU7FUXCD "01000000" SiftKcfc 
0 c cDR^ffl L 0 ft 3 fcltntift *=>&C>. 
[0 00 9] Hot, tt*CD*<?r5fcR*?j «|C43V\T 
ti, 7KUX^-H7it«rjoaA^n>t*&(C. SR^tli 

[ooio] -ecT. 

*7FUXlC<fc0*4rR*aiL£fT 7KUX^E- 
H(75W»Jrct5ao/t»«3fe7KUXa)*^R^dlU€: 

[0 0 1 1] *Jft^cDiWE>i^^(C-eottcoeWi:W« 
[0 0 12] 

TEcot^or*^. 

[0013] r^t>^- *»^cott «aa«!tc7)^^5fe 

R*MWy7*l*. ^«ft^c^7HUX^ckC/a^ttft^ 
^^ e5fe7 KUXt^Ett-r^^ftTcaffl^^'J 7 
K UX2P1«T*-57 HUX^£— K<OW{ft^fT^7 H U 
X^:- Kt^tt^a<t«:MA/lt««aiSS'l^rfh^5tR^ 
ffiE*ttt*aS^ , JKAftE#'** 
7 K U X £ Z <T>ft*&?t7 F U X !:tj^T^ 7 F U X ^ — 
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^ems/^u ^6(mc^e5fe7 Kux*sj;tfffiE7 

(0 0 14] 

[f£3!] WEL/ttt«Sa^Saco^^56Sl^W^^iC 

&r>tt7 K U X2^T<7)fc1*<0*R*£/£<TC<ta<T 
[0 0 16] 

[0017] snao^ffi^tiKQisa 

[0 0 18] *3IJI6«<0««fflaS«(i, fttxium 

»aas«<h$n, #«*i*cD#«5fcw«£E*T*« 

S^^'J (»8fti8/*'J) lot, fc^frcosfcR*- a? 
*R£fr-)**:i.=?h2 0&. fc*£3lrTT*»*:i 

Ot*6»«8ti t £I:»W10 1-I0 6aot 

[0 0 19] a«>^»J 1 OH, /t<hAtf0 2lC^T£ 
^i:. *<f*7 KUXUvX* 1 K »ttit7Kl/XUy 
X5^12, iSESSll 3. M7Kl/XttK81 4 
*£^a!#«E5fc7 KUXUvX* 1 5 0>ttX0>M6tC 
MT. $ ^i;*a^^at*67 K l/Xt- K Uv 
X* 1 6&J::HtM7 KUX*-KUvX* 1 7 *<ig/1] 

an. it3Ka>»ttft>a>*«7Kux«sJ:^ttX7H 

UXIZ. 7 KUX*-K*aiDLfc«Hi<rE*r«t>«> 
K liD A T A SSKEtta n<5. 

[0 0 2 0] £1*7 KUXUvX* I 1 IJ. *<fr JL— y 
h 2 OiO I C (iDstruction CounO <OfI^» 101$ 

ft7KUX««it. «%»2 0 1. 2 0 2£y>LT-rC7) 

7 Kux^a.tBEtEsa i 3Ka«r*. 50 
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[0 0 2 I] #*367 HUXUxX* 1 2 tt. *«E* 
SB 1 3(C*3i&*a*<n»tt*7KUX*S«t*U->-X 
^T*0. dh^a-*y b 2 O^OADDR (Address) <n 
fglftt 1 0 5*ttLT»tt*7KUX*ft«\ »^»2 

0 4 t*lt»«*7 K 1 3 (CiSttJ 

[0 0 2 2] S.SEtSSiV ; 3tt. »^7KUXUvX 
5M 1 *0«^»2 0 2£fl*LTafflSn*ftfr7KU 
XCD-gg£*;3l7 Kl/XtLT, £^T7KUXUvX^ 

1 1 £0«5«2 0 1 * ftLT&itiSftZto'ST KU 
X. **«5fc7 KUXUvX? 1 2£9f3«J«2 0 4 
LTi£iilSn*5*tt5fc7 KUX, i3<fctf7 KUX*- K 
l/'/X^ 1 6 ckOft^»2 0 3 £:frLTi£iii;*n*7 K 

u x^e- Hw«$-en-enKE YatDATAgstc®^ 

L. «^«2 0 5 **LT1 l *»«tft*7KUX*d|i^ 
7 KUXttttB 1 4K. fi^»2 0 7«:^LTf«»« 
*7HUX**M»tt*7KUXU$;x*l 5 *5<fc 
L<f3^«2 0 6€:^LT^ffl97KUX^-KHI«€r^» 
7 KUX^E- KU->'X* 1 7tCi£aST*. 
[0 0 2 3] ifr<?r7 HI/XttttB I 4ti. ft^7HUX 

i/yx^ i i ^o«^»2 o i ^^LTiStasn^^^ 

7KI/Xi. lSEftail3J:QI»N2 0 5C^L 

TR*tt5n/t^«#tt<fe^7Fux££tt:eu -to 

tS*£««*»2 0 8*lrLTf«»(l*7KUXU5;x 
9 1 5 J3£aCTM7 FUX*- FUvX? 1 7 ICiSttlT 

[0 0 2 4] ^«»tt5t7HUXUvX^l 5 tt. «** 
»2 0 8 LTfc4*7 FUXit«» 1 4IC<fc*&<fr7 

^fttl$n/tT'*»e3t7 KUX*«li. PTA (Prcdic 
t Target Address) 1 0 3 €:^LT£ < fra.- y 

h 2 OlCiSfcUT*. 

[0 0 2 5] 7h'UW-Hl/yX? 1 6 tt. SfflEtt 
SB 1 3IC«fti&*«)0>7 Kl/X^-KtW^SltiU 
>*X^T*0. dl>*a-7H2 0cfcOAM (Address Mo 
de) 1 0 4£y>LT7FUX*-FtH«£3 

It. ««t»2 0 3^LT7HI/Xt-K««$1SE 
tftSK 1 3Ki8tiiT*. 

[0 0 2 6] ^dH7 FUX*-FU>*X? 1 7(1. 
19 2 0 8£:*LTA<ft7FUXitttSl 4 IC<fc*<*<fr7 

Fuxa>-a*<«s<*n*£. a«E«sai3i:0R 

^ttSnfc^a^FUX^-FHIW^Stt. PAN! (Pr 
edici Address Mode) C0«*J» 1 0 2 ^Lt*^- 
-y F 2 Od&fciJf 

[0 0 2 7] ^h^Z7h2 0!l /l<bA(fB3 3tC^T 
&*>\z* 5fcR*Lfc*4*«£-^ttm-6<**n.y 77 
U->'X*2 1. 2 2. <fc<&M£SJ0taT75-f ^2 3. 
ft^rlficO*^7 KUX$E«T^*^/7^>^2 4. £ 
^JfiSEtST^&frUvX* 2 5. £fr7KUX(I4€- 
»A^tt]JfS2 6, ^»4*«ti*tt82 7. 7K 
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0?&29. 7 Kt/Xt-Hir Kux^^-n-enttizL 

UX*- Kt*«II<fc0 7 Kl^-yy>na7 KU-y ;>> 
T47KUXtU^ hlsISS 3 2 ICflDAT. *«t«<Z>t#a 

ta*7 k u xsnnco^^r a £tfejrr* 7 HUX^e- H 
asuvx^ (7Ku«-Kwa?s) 3 3^a»s 

[0023] *tt. *^7 7 7l/yX^2 1. 22 
CI*. t/^'JSO^b^iDATA (lostruction Da 
ia) <?>mnm 1 O 6&\tl2tlX&Q. £*^*J 5 0^ 

C7)i*£-K. ftf?A-;77l/v7$'2 1. 2 2c02-2rt<J> 
a*lifr»<Oft i A tf ft*/<7 7 7 l/y X 5^ 2 1 

7 r U v X 9 2 2 ICttWa n. 

v~7t\s*J7>9 2 2i:ttW5tl5. 
[0 0 2 9] a^lC- ^UvX5'2 5a)^^*a2 

nit. ;X<7)*^fr^*fr/^y 7ru->*x^2 i. 22<k 

077<t2 3 ^^LTffi0415n. ^i:A^!/yX 
5>2 SIC-fcy h$n5. 

[0 0 3 0] 4t*f}<7>92 4IZI*. 3RSE*1*U 

2 5 II<fc*fc^tt<7)fc^7 H UX^EBSMtU 

*cdt. -ecott(c4 ( i *<fr»a>/t*r hfticta^-r*) 

T. 7^Y^2 3li. 2 4«)W<lBftSn 

sic. ft*^^>^2 4jj»6BJ»anfc7KuxttJ!n* 

82 6r+ A-J-ommZtlT. Aftl/yX^ 2 StZ*Xto 

♦ WESsn^t* ic*^^o>^ 2 4 icetaa 
n. rkijc i ccoa^w i o 1 ^itaiS/^'J 1 o 

[0 0 3 1] a^lC. *^UvX*5*<^<*I§(D#K| 
t^7 KUXti7 Kl/X»»8 2 8T±«$n. «3« 
3 0 4 £fflUT7 KUy •»y'H8 2 9ICi86n. 7K 
Uvv>y$n*. *05». 7 Kl/XtU^ h0»3 2 

casn. ADDRwflrwios^iTia/t'j 
i o >j 5 oicta^an*. 

[0 0 3 2] -77. 7KUX*-KJlSl/yX^3 3i: 

«^«jc»«anr^«. ttt. za>7 kux^- k 

fiSI/yX^ 3 3cO^*g/>t»£»A*n*<i:. 7KUX 

Ltia/tu i oictujjan*. 

[0 0 3 3] M 0 1*, tt*i:nttlCH«& 

an. ift^a.- y h 2 o K&zfii. 5 o ic««a 
n. 'j 5 o cis^sntuir-^^ftfra - 7 
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[0 0 3.4] £>^'J50H. UE^tlSIttl^rtlfiRt 5 

n. A^a- y h 2 o^<tc/a»o.- y K 4 oizmwta 

[0 0 3 5] **lg«<0ffffl«C-3t»Tff*T-5. 
[0 0 3 6] ***«^A*5t»*»IW^FjSli. *£< 

;<> ic^or^fran*. 

[0 0 3 7] te^tc. Mftft(OTil!H*aLftffJCO^ 
[0 0 3 8] h 2 OK*3lt*A4ND* 

-e<n*§cO*^«7c7 KI/Xt7K!/X^- K 
*nfnPAM. PTACOfl^W 1 0 2. 1 0 3^1 
T^f^^L— y h 2 0 ICS*. 
[0 0 3 9] fit*aZ7h2 0Til f<Oi$6 

20 nfc»«E*r Kl/X*7 KUX^E-Kfi«CJ:0 7 K* U 
v>>y£fTtK ADDR(Of3^»l 05^^LT£^ 
%'J5 0Ci&9. »tt^*^5»!cO£^^E»J 5 oa»£0)» 

5 I DATA^ff^W 1 0 6£:*>LTd><?rJL- y 

h 2 otcA^an^. 

[0 0 4 0] «l»T. *ftffTa**Sl*iBl,43j::^ 
*7 KUXSB&ftffJCOUTKWr*. 

[0 0 4 1] **\ K2 0i:*Ut»«jt* 

ftdWasn-St. *fl)»8*0)**»<D7KUXM 
30 7 K U X*- Hi: J:* 7 H U -y> > y*4fr^ A D D 
R£>«**» 1 0 5 $^LTi/ 5 0 ^a*. *L 
T. Jttt**^*^^ 5 0a>«=» I DATA<Df3f| 
» 1 0 6^UTR^tHT. 

[0 0 4 2] ^COia&IC. *ftffTCO^e3fe^^9»ICOR 
*ttiL52. *ftf^TCO^eyt*^7 KUX*5£^7 K U 
X*-K««&. «ftfft«>fJI»*3t7HUX*J:tf 
T«7 KUXt- K«HBi«rtt«L. Jt«rt<-aL££: 

ft T co » 5fe * * « O St & m L ^ ff Id n i <!:<!: h ( C 3 
.S^-E'J 1 0cO*fflA€:ff ^. 
[0 0 4 3] ^flWK*ttiLftff$:» L < 

i. 

[0044] ir. rfh^^5ta^-c£/^u 5 oa^a 
^^^a^tut". :co»*. ft^7Hi/x/)Uca)fi^a 
1 0 1 *^Ltas/^'j 1 oicieisan*. fit. 

I CcOfS^« 1 0 1 ±0>a»«AlT7 Kl/Xl/yX^ 1 1 

:cK«an. *(Oii^7Kuxi/vx^i i icsetga 
nr'-^^irT k u^co— a$r. fi^» 202 ^^lt 

50 [004 5] aetr. :<o7Kuxra.9E«^i 1 3 
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KUX£. DATA8BicB*3n£#«*7KUX*5£ 

UXU>*X5> 1 I cfc0fI«*H2 0 I £:*LTi8tfJ5n£: 
fc^TSUX^ KEYBckOR*tli3nm^ 
7KUX<h£*f*7FUXtt«Sl 4Ttt«U -fiL 

C0 0 4 6) *cot». ^aw^ji-rit. datasj: 

0R*aj5n£#«5fc7 KUX£7 KUX€- Kt*«<h 

l-Xt-Hl/-;x^l7i;t7hL PTA£7}f3«J»l 

0 3 <hP AMCO»6|«l 1 0 2^lt^a- 7 h20 

[0 0 4 7] **a-7h2 0i:A^$n^f 

^3n^fffl7HUX^-FH«i:J:07KU7-»^ 
$n<5. f LT» 7Hl/7'»^SMftfj||»8*7K 
UXIi, «***3 0 7$^l7HUXtU^ h0253 2 

^E'J 5 otcisen*. 

[0 0 4 8] -£CD», C(75^«»tt5fer KI/Xfiffll^T 
£>^'J5 0^bI DATA<7>«*t»l 06^Lt» 

[0 0 4 9] f IT, -y h 2 OtCfct^T. ^CO 

5ttt5t^^*2l>TU^«^/t777l/vX^2 

1 S^imn7 7 7UyX^2 2ICttlrtT5. 

[0 0 5 0]«^T. *R*WL«fe<J:tf^SI7 KUX«l 

[0 0 5 1] Z<Dm$<»*nfttt. 
'"At^ U VX? 2 5 *<D*^##tt*^5a>/W*^£ 

[0 0 5 2] if, 7 KUX#*S2 8$fflUT»85t 
7KI/X^, *-<*>#tt£7 Kl/^«^»3 04* 
^IT7KU7*>> 2 9 KiStti L . 7Kl/Xt- 

K»SU^X^3 3J:0fl^«l 0 4^^LTiSta$n 
7 H U X Ft**IC<fc 07KU7 v >^*ff 

[0 0 5 3] *LT. 7KI/y»y«nft»«*7H 
UXSi. (l^»3 0 6^lT7Kt/XtU^MEl2S3 
2TtU^h$n. ADDR0)ffl§»10 5^LTS 

^'J5oi:iSbn5. »8*7Kuxi:»t 

*M« I DATAM^a 1 0 6 ZftLrtit 

fta- . y h 2 o*-eis$n*. 

[0 0 5 4] H«i:7HUXIHS2 8Tt8 

3 3<D*££ttlzLX*tl*tltEmA3Q 4. 1 0 4 £ 
J>LTtt**S3 OCliSttJU PTACDff^ttli 0 3 Z1t 
L/t^<H#tt5fc7 Kl/Xi. P AMa>«**» 1 0 2 



(5) 
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Lftf-mT H UX^-K«l«i<D«*»JCLfc«iOta) 

[0 0 5 5] ^c^)«*. #L <fcn££0>*. £**U 
5 0 £0 I DATAWflW 1 0 6 £1tLT8lJ*\hLfZ 

[0 0 5 6] -fcDi*. (^^7 KUXU-^X* 1 1, 
*7 FUXU*>*X^ 1 2. 7 KUXt- KUyXjr 1 6 
i0 a>*a«. M»2 0 2 £*LTiSttiSn*d|l*7KUX 

<o-»sK5i7Hi/xtir, *n-en«^»2 0 1. 

2 0 3. 2 0 4 **LTaJiE«aSB 1 3C»«j&Sn 
[0 0 5 7] -ar. tt#8 3 0O«M«*tut8tt. 

[0 0 5 8] SEoT. *HJS«0**56R^»|»P^r*(r 

inn »«»*«)*fT(Bi«c7Ki/X2BB«a)W»A«ff 

££B9-C£*CDT. 7 KUX^E— KOWOfttDOtrcfcO 
So£7 KUX2HTCOA*<n36a^«rtt<TCtA«-C 

[0 0 5 9] *^tCir)T/;$n^$^ 
[0 0 5 0] 

[0 0 6 1] t^^, 'J K#tt*7 K 

UX£rcD«>«$t7 KUXK*tJET*7 K l/X^- K i: 

JS**U A^»tt*7 h'!/X^i^7 Kl/X^- 
*HJU 7HUX^-HCr»«Lfc#tt367HUXtCJ; 

*fT*»c7Kux2ra«^wtt^fT^>n^i«&-ct>, -f 

40 5fe7 KUX£fiW<7>7 KUX*- K^^t^Ci^t 
7 KUXt- KWW»i:J:4a-3fc7 KUX 

[0 0 6 2] C(^*SJR. *M#tt5fc**a>tt*ttJL«0 

[0fflcoffl*ttttffl] 

[hi] *a^co««aaaii^^^5ta^»iw^^:co 
[32] ^xM^^ttwasaaiw^it^a.s^^'j^ 
so [03] *3t««coM«U!iaaai^^ct*ft*a-.y h 
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1 7 


f'MT KUX^E- KU->*X? 




2 0 






2 1 






2 2 




**5 P - ! jfc to an fnt —n •** •* 

tit* vim E9 T $> o • 


2 3 


77^ft 


f 3S /t\ Trt RO 1 


2 4 




I BIT! / P l/AU'/A7 


2 5 




77 *Z 7C f r U X \S V X 7 


2 6 






2 7 




1 k' L 7 I^MS9 


10 2 8 




z qt M ±± Jb. i* i -r i « • jhm 


2 9 


7KU7*>> ^HISS 
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